In coordination compounds, any distortion of the coordination geometry often plays important roles in the magnetic properties, especially when spin-orbit coupling exists.
In coordination compounds, any distortion of the coordination geometry often plays important roles in the magnetic properties, especially when spin-orbit coupling exists. 1 For the purpose of studying any distortion, the crystal structures of the hexakis-DMF nickel(II) complex [Ni(DMF)6](BPh4)2 (1), the hexakis-DMF cobalt(II) complex [Co(DMF)6](BPh4)2 (2) , and the hexakis-DMF manganese(II) complex [Mn(DMF)6](BPh4)2 (3) [DMF = N, N-dimethylformamide] were previously determined. [2] [3] [4] In all cases, the complex cations were approximated to an S6 symmetry; however, the distortion patterns of the coordination geometry were not the same. In 1 and 2, the geometry was trigonally compressed along the pseudo-S6 axis, but in 3, the geometry was trigonally compressed along a different axis. In this study, the crystal structure of a zinc(II) derivative was studied in order to determine what happens when there is no ligand field effect.
A zinc derivative [Zn(DMF)6](BPh4)2 ( Fig. 1 ) was prepared as follows: zinc(II) acetate dihydrate (0.09 g, 0.40 mmol) was dissolved in hot DMF (0.5 mL); to this was added a hot DMF solution (1.0 mL) of sodium tetraphenylborate (0.27 g, 0.80 mmol) and stirred for 2 min. After cooling, slow diffusion of 2-propanol to the reaction mixture resulted in the precipitation of colorless single-crystals suitable for X-ray analysis.
The crystal data are included in Table 1 . The structure was solved by direct methods and expanded using Fourier techniques. The non-hydrogen atoms were refined anisotropically, and hydrogen atoms were refined using the riding model. The final cycle of full-matrix least-squares refinement on F 2 was let to satisfactory converge with R1 = 0.0365 [I > 2σ(I)]. The crystal structure was refined as an inversion twin (Flack parameter = 0.299(9)). All of the calculations were carried out on a Windows 7 Core i5 computer utilizing the SHELXTL software package and SHELXL-2014/7.
The crystal consists of complex cations [Zn(DMF)6] 2+ and tetraphenylborate anions in a 1:2 molar ratio (Figs. 1 -3 ). In the complex cation, six DMF molecules coordinate to a zinc(II) ion to form an octahedral geometry. To our knowledge, only one example of such a structure was reported for [Zn(DMF)6]-[H2SiW12O40]·(CH3)2NH. 5 The complex cation approximately belongs to an S6 symmetry (Fig. 3) , and the coordination geometry is trigonally compressed by 2.7% (Tables S1, S2) along the pseuso-S6 axis. The hexakis-DMF nickel(II) and cobalt(II) complexes (complexes 1 and 2) were isomorphous to the present zinc(II) complex, and a similar trigonal compression was observed for 1 (3.0%) and 2 (2.7%). 2, 3 On the contrary, there is a significant difference in bond lengths between the central metal ion and donor atoms. In the zinc(II) complex, Zn(1)-O(5) is 1.5% (0.031 Å) longer than the average of the six bonds (2.093 Å), and Zn(1)-O(6) is 2.1% (0.044 Å) shorter than the average. In the case of nickel(II) and cobalt(II) complexes, the deviations from the average are much smaller; in the nickel(II) complex, the longest coordination bond is 0.83% (0.017 Å) longer than the average (2.054 Å), and the shortest one is 1.1% (0.022 Å) shorter than the average; in the cobalt(II) complex, the longest one is 0.94% (0.020 Å) longer than the average (2.087 Å), and the shortest one is 1.6% (0.034 Å) shorter than the average. In the case of hexakis-DMF manganese(II) complex (complex 3), the complex cation is approximately belongs to an S6 symmetry as well as the other complexes, the cation is crystallographically centrosymmetric, and the deviations in coordination bond lengths are very much smaller; the longest bond is only 0.15% (0.003 Å) longer than the average (2.168 Å), and the shortest one is 0.28% (0.006 Å) shorter than the average. The small deviations in the nickel(II) complex can be understood due to the symmetrical d 8 electronic configuration.
Also, the very small deviations in the manganese(II) complex can be understood as being due to the symmetrical high-spin d 5 electronic configuration, affording no ligand field stabilization. In the case of the zinc complex, the DMF molecules pulled apart from the zinc ion were found to interact with other DMF molecule(s) of another complex cation through CH···CH [2.849(4)Å] and CH···π [2.873(4)Å] interactions (Fig. S1 ). On the other hand, the DMF molecule coming close to the zinc(II) ion was found to interact with three tetraphenylborate anions. These tendencies were also observed in nickel and cobalt complexes, but the zinc complex was most affected due to the d 10 electronic configuration, affording no ligand field stabilization. This feature may also be related to the fact that the zinc(II) complexes often take a penta-coordinate geometry.
In conclusion, the present [Zn(DMF)6] 2+ complex cation approximately belongs to the S6 point group, and the coordination geometry is trigonally compressed along the pseudo-S6 axis. Characteristically, one of the coordination bonds is longer than the average and another one is shorter than the average. 
